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Abstract
Background: A reduction in pre-hospital scene time for patients with penetrating trauma is associated with reduced
mortality, when combined with appropriate hospital triage. This study investigated the relationship between presence
of pre-hospital enhanced care teams (ECT) (Critical Care Paramedics (CCPS) or Helicopter Emergency Medical Service
(HEMS)), on the scene time and triage compliance, of penetrating trauma patients in a UK ambulance service. The
primary outcome was whether scene time reduces when an ECT is present. A secondary outcome was whether the
presence of an ECT improved compliance with the trust’s Major Trauma Decision Tree (MTDT).
Methods: All suspected penetrating trauma incidents involving a patient’s torso were identified from the Trust’s
computer-aided dispatch (CAD) system between 31st March 2017 and 1st April 2018. Only patients who sustained
central penetrating trauma were included. Any incidents involving firearms were excluded due to the prolonged times
that can be involved when waiting for specialist police units. Data relevant to scene time for each eligible incident
were retrieved, along with the presence or absence of an ECT. The results were analysed to identify trends in the scene
times and compliance with the MTDT.
Results: One hundred seventy-one patients met the inclusion criteria, with 165 having complete data. The presence of
an ECT improved the median on-scene time in central stabbing by 38% (29m50s vs. 19m0s, p = 0.03). The compliance
with the trust’s MTDT increased dramatically when an ECT is present (81% vs. 37%, odds ratio 7.59, 95% CI, 3.70–15.37,
p < 0.0001).
Conclusions: The presence of an ECT at a central stabbing incident significantly improved the scene time and triage
compliance with a MTDT. Ambulance services should consider routine activation of ECTs to such incidents, with
subsequent service evaluation to monitor patient outcomes. Ambulance services should continue to strive to reduce
scene times in the context of central penetrating trauma.
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Background
Trauma is the leading cause of death in patients under the
age of 40 and approximately five million people worldwide
die each year as a result of traumatic injury [1]. Injuries
from knife crime are on the increase in the UK [2]. As the
initial point of contact for many of these patients,
emergency medical services can play a pivotal role in the
mortality and morbidity seen in this group of patients.
Penetrating trauma to the torso poses significant chal-
lenges to pre-hospital care providers, due to the non-
compressible nature of the underlying anatomy. It has
long been an acknowledged principle that such patients
benefit from expeditious transport to a specialist trauma
centre [3, 4]. The development of the ‘Golden Hour’ is a
widely accepted doctrine attributed to R Adams Cowley
[5] and later supported in various studies [6, 7]. Whilst
it has not been without contention; a large prospective
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trial failed to find a correlation between pre-hospital in-
tervals and in-hospital mortality [8], the general premise
has nonetheless been widely accepted, and developed to
include the concept of the “Platinum ten minutes”. This
states that pre-hospital care teams treating major trauma
patients (such as victims of penetrating central trauma),
should aim to remain on scene for just ten minutes or
less [9]. The exact origin of the ten minute figure is
unclear, but the time criticality of such patients is un-
deniable, and has recently been shown clearly by a study
looking at HEMS units in Texas [10].
The ECTs available within South East Coast Ambulance
Service NHS Foundation Trust (SECAmb) are Critical Care
Paramedics (CCPs) and a Helicopter Emergency Medical
Service (HEMS). The geographical area covers roughly
3600 mile2, and includes urban, rural and semirural areas.
The area has a resident population of 4.5 million, with a
transient population up to 8 million. In depth demographic
data can be found on the trust’s website [11]. The region is
covered by ten CCP teams distributed across the trust’s
geographical area. Each geographical team comprises seven
CCPs, including two Practice Leads. SECAmb’s CCPs are
paramedics who have a minimum 3 years post-registration
experience and have completed a post graduate certificate
as a minimum, although a majority have completed or are
working towards an MSc in advanced practice. They spe-
cialise in all high acuity care, including trauma. There is
one HEMS unit, with one doctor-paramedic team operating
24 h per day and another team between the hours of 0700–
0000. They are tasked predominantly (though not exclu-
sively) to trauma. Both HEMS and CCPs have specialist
training beyond that of frontline ambulance crews (typically
staffed by a combination of paramedics, technicians, or sup-
port staff). As well as this, both forms of ECT regularly
practice high acuity incidents, and also discuss decision-
making and Crew Resource Management (CRM – a forma-
lised appraisal of human, technical and environmental
factors surrounding team function) in recent incidents, by
way of governance through reflection.
The ECTs are tasked separately from each other, but
both by dedicated dispatch desks who work collaboratively
on the majority of incidents. A CCP will be allocated to
any report of a central stabbing, provided they are avail-
able. The HEMS tasking follows a novel non-clinical sys-
tem and is examined in more detail in Munro et al. [12].
As well as these criteria for automatic dispatch of a CCP,
or HEMS, they can also be requested by ambulance crews
who arrive on scene and feel they can add benefit, or an
update is provided to this effect.
Few studies have looked into the effect of ECTs on the
scene time and triage of central stabbing specifically.
Eckstein & Alo [13] suggested that advanced training of
paramedics can result in a shorter scene time, and
several studies have attempted to look at the effect of a
physician-led service (such as HEMS) on the scene times
of major trauma [14, 15]. Frequency of exposure to
trauma can also be related to clinicians’ confidence and
accuracy in triage [16].
The premise underpinning these findings is that ECTs
have advanced training and significantly greater expos-
ure to central stabbing incidents, and so are well placed
to ensure optimum patient management, which gener-
ally involves minimal intervention on scene and a time
critical transfer to a MTC. Since the increased exposure
is borne of selective tasking, and it is not feasible to pro-
vide this level of specialist training to all frontline para-
medics, non-ECT personnel are reliant on their own
continued professional development, annual ‘key skills’
refreshers and the basic training of the JRCALC guide-
lines [17]. This can mean that while JRCALC guidelines
are quite clear in stating that in the context of a central
stabbing, a “time critical transfer to a major trauma
centre” should be undertaken, it may take a greater level
of training and experience to translate this into the cha-
otic, dynamic, and often emotionally demanding scene of
penetrating trauma [18, 19]. The study will examine the
relationship between the presence of an ECT, and the
total on-scene time, as well as and triage compliance.
This service evaluation aimed to use retrospective ob-
servational data to evaluate the impact of the presence
of an enhanced care team (ECT) on the pre-hospital
scene time in the context of penetrating trauma. The
primary outcome was to evaluate whether scene times
are reduced when an ECT is present. A secondary out-
come was whether the presence of an ECT improved
compliance with the trust’s Major Trauma Decision Tree
(MTDT), which mandates that central stabbings be
conveyed directly to one of the Major Trauma Centres
(MTCs) within the trust’s geographical area.
Methods
Setting
SECAmb is an urban, suburban and rural NHS funded
ambulance service that broadly encompasses the coun-
ties of Sussex, Surrey and Kent, and receives over 1,000,
000 calls each year [20] It employs over 2000 clinical
staff of which 60 were operating as CCPs as of 30th
April 2017.
Patient selection
Patients were identified using SECAmb’s Computer Aided
Dispatch (CAD) system, which records incident details.
The historical CAD was searched to include all incidents
over a one-year period from the 1st April 2017 to the 31st
March 2018. All incidents categorised as “stabbing” or
“stabbing central” were included. The category assigned to
the incident is chosen by the emergency call operator at the
time of the call. It is acknowledged within this evaluation
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that if a stabbing incident was incorrectly categorised, then
it could be missing from the dataset.
The CAD notes and the (automatically anonymised)
patient report form were examined to ensure central
penetrating trauma had occurred. For the purpose of the
study, and to match with the MTDT, ‘central’ is defined
as proximal to the knees and elbows. From the remaining
incidents, the times of all resource arrival (single response
vehicle, ambulance, CCP, HEMS) were noted, as well as
the time at which the patient departed scene. The qualifi-
cation of non-ECT resources (e.g. technician, paramedic
etc) was irrelevant to the aims of this study, since clinical
interventions were not examined. Any incidents involving
firearms were excluded due to the prolonged times that
are often involved when waiting for specialist firearms
police units. In addition, the destination hospital of the
patient was recorded.
Statistical analysis
Data were collated using Microsoft Excel™. Average scene
times (the time from the first ambulance response arriving
on scene, to the time the patient left scene) were initially
expressed using descriptive statistics (median, and inter-
quartile range - IQR), and then any difference between the
means of the two groups was tested for significance using
an unpaired, two-tailed t-test using GraphPad online soft-
ware (www.graphpad.com/quickcalcs/catMenu/).
Triage decisions (MTC or TU) were expressed initially
using descriptive statistics (percentage), and the odds
ratio calculated.
Results
During the period reviewed, 171 patients met the inclu-
sion criteria, and complete data were available for 165.
Patients with partial data are included in the results
where appropriate. Baseline characteristics are shown in
Table 1.
Median total scene time for non-ECTs was 29 min and
30 s (29:30 – IQR 18:00–37:00). For ECTs overall this
was 19min (IQR 12–30min), 19 min if a CCP was in
attendance (IQR 12–30min), 21 min if HEMS attended
(IQR 10–34 min), and 18.5 min if both ECT units
attended (IQR 13.75–32 min). This is illustrated in Fig. 1.
An unpaired, two-tailed t-test was used to compare
mean scene times for ECTs overall, with those of non-
ECTs; the means here were 26:46 (SD 14:41), and 31:53
(SD 18:00) respectively. There was a significant differ-
ence between ECT (standard deviation 14.5 min) and
non-ECT (standard deviation 18min) groups; t (165) =
2.14, p = 0.03, 95% CI, − 10.22—0.40.
Overall, 63% (n = 104) of patients travelled to an
MTC, and 37% (n = 61) travelled to a TU. An ECT
attended scene in 58% (n = 97) of incidents. When an
ECT was in attendance, patients travelled to an MTC in
81% of cases (n = 79), and if no ECT was in attendance,
the patient travelled to an MTC in 37% of cases (n = 25).
Patients were therefore more likely to be triaged to an
MTC by an ECT (odds ratio 7.59, 95% confidence inter-
val, 3.70–15.37, p < 0.0001).
Discussion
This service evaluation shows a statistically significant
correlation between the presence of an enhanced care
team, and the improvement in scene times and MTDT
compliance in the context of central stabbing. Within
the dataset there also appears to be a considerable im-
provement in the number of patients who are triaged to
a MTC when attended by an ECT. Both reduced scene
times and triage compliance have been shown to be of
benefit to patient outcomes [4, 21–23], so these findings
are potentially of clinical significance.
The reasons for the results are likely to be multi-
factorial. It has already been described how the ECTs in
this study have a higher level of education compared to
non-ECTs. It seems likely that this, coupled with an
increased exposure to these incidents, will mean they are
better prepared for the challenges which victims of
Table 1 Baseline characteristics
Age in years (±SD) 33.5 (±16.2)
Gender Male (%) 146 (85%)
Female (%) 25 (15%)
Time of call (%) Midnight-05:59 41 (24%)
06:00–11:59 23 (14%)
12:00–17:59 32 (19%)
18:00–23:59 75 (44%)
Highest clinical response (%) Non-ECT 72 (42%)
CCP 67 (39%)
HEMS 14 (8%)
CCP and HEMS 17 (10%)
Median travel time to hospital
(Interquartile range)mm:ss
TU 00:18:00
(06:45–28:00)
MTC 00:31:30
(26:00–38:30)
Site of injury (%) (this includes
incidents with more than one
body area involved – “multiple”
describes incidents where there
is more than one stab wound,
but the clinician has not recorded
the sites separately)
Chest 51 (27%)
Abdomen 49 (26%)
Upper Leg 38 (20%)
Back 20 (11%)
Neck 12 (6%)
Upper Arm 10 (5%)
Buttock 5 (3%)
“Multiple” 5 (3%)
Head 1 (< 1%)
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penetrating trauma provide. They also have increased
training in the subject of CRM, the importance of which
is becoming increasingly recognised in pre-hospital and
high acuity care [24, 25]. In this way, these results would
seem to support the position that an important benefit
which an ECT brings to the penetrating trauma patient
is scene/team management; an understanding of the im-
portance of shorter scene times, and the driving force to
help achieve them. By the same token, the results also
potentially highlight a training need amongst the non-
ECT personnel, and an approach to improving their un-
derstanding of what is needed in such circumstances
should be encouraged. It should be noted that, whilst
ECTs undoubtedly have an increased frequency of ex-
posure to central stabbing incidents, when compared to
non-ECTs, the numbers involved are still in single fig-
ures per clinician, per year. This supports the premise
that other factors, such as education level, robust gov-
ernance systems and frequent training, are all important
factors in the results seen.
That said, whilst the median total scene time was sig-
nificantly shorter when ECTs attended, it is still higher
than the generally accepted ideal of ten minutes [9]. This
suggests there is still work to be done and improvements
to be made. One explanation is the increased distance
that these specialist units travel to get to scene, as well
as the imperative of planning time etc. for helicopter
response. A study of Texas-based HEMS units showed
that not only scene times, but also response times can
impact on mortality [10]. Certainly, this study has
highlighted scope for improvement therefore, and more
work needs to be done in investigating why the ten-
minute goal remains challenging. If the reason is indeed
the increased response times, then possible answers may
include improving educational and real-time remote
support for crews in deciding whether to set up rendez-
vous points with ECTs en-route into an MTC.
As well as emphasising the importance of swiftness to
the ECTs then, these results have potentially highlighted
a training need amongst the non-ECT personnel, and an
approach to improving their understanding of what is
needed in such circumstances should be encouraged.
This could take the form of both CPD in a structured/
semi-structured learning environment, as well as in-
creased emphasis on accessing remote support during
the incident from the trust’s critical care desk.
Limitations
This service evaluation was based on a small cohort,
derived from retrospective data. This limits both the
strength of conclusions which can be drawn, and the
generalisability of the results, and is the reason why the
aims of the study were correspondingly modest.
The two groups were unmatched, and it is unknown
whether there was bias arising from disproportionate
rates of confounding factors in either group.
It should be noted when looking at the average on
scene times that our results carry with them several limi-
tations. Police rendezvous arrangements, uncooperative
patients, consent issues, and other confounding factors
have all led to a wide variance in the results, with out-
liers still affecting the median to some degree.
It is also acknowledged that there are other interven-
tions that form an entire treatment package, such as an-
algesia, tranexamic acid (TXA) and fluid therapy (in the
context of permissive hypotension). These did not form
part of this study, but should not be interpreted as being
of little importance.
Other limiting factors must be taken in to account. As
previously mentioned, some incidents may have been
missed due to inaccurate categorisation in the call taking
stage. The study does also not take in to account any ad-
vanced interventions that may have been needed at
scene, prior to moving.
Fig. 1 Median total scene time. Bar chart showing the median scene time, following arrival of the first conveying resource. The chart shows these
times where there was no ECT present, any form of ECT and then by type of ECT. Median scene time is significantly longer in the absence of an
ECT (p = 0.03)
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Recommendations for future research
Scene delays are of proven importance in trauma, but in
terms of measuring service effectiveness they are a proxy
measure only. A prospective cohort study to calculate an
adjusted odds ratio for mortality and morbidity (taking
into account Injury Severity Score) could provide a
powerful quantitative gauge of the ultimate goals of pre-
serving life and facilitating as full a recovery as possible.
Further studies should also include larger treatment
packages, such as the administration of TXA. The inclu-
sion of Injury Severity Score (ISS) details would be use-
ful, though not routinely collected in the prehospital
environment.
Qualitative research into the team dynamics in ECT
led and non-ECT led teams could provide valuable
insight into how the group dynamics differ, and how/
why differences in on scene times come about.
A follow up analysis should also be undertaken, once
the education lessons from such research have been dis-
seminated. This will go some way to showing whether
scene times and triage compliance, both with and with-
out ECTs, has improved as a result.
Conclusion
The results suggest that the presence of an enhanced
care team has a beneficial effect on reducing scene times
and on achieving appropriate patient triage of central
penetrating trauma patients. Of the dataset studied, pa-
tients seen by ECTs were significantly more likely to be
conveyed to a hospital sooner, and it was significantly
more likely that that hospital would be a MTC., Further
research is warranted to explore a possible positive pa-
tient outcome benefit tasking enhanced care teams to
penetrating trauma may have.
Author contributions
All named authors met standard authorship requirements. Specifically, AH/
DA gathered the data; MD compiled and analysed the data whilst all other
authors were involved with either study design, formatting or editing. All
authors read and approved the final manuscript.
Funding
No funding was necessary for this article.
Availability of data and materials
The original records used in this study are not publicly available and remain
the property of South East Coast Ambulance Service NHS Foundation Trust.
The processed data is available upon reasonable request from the
corresponding author.
Ethics approval and consent to participate
This study met UK Health Research Agency criteria for a service evaluation.
All the data utilised for this study was routinely collected as part of standard
pre-hospital patient data collection. Formal ethical approval was therefore
not required as criteria for service evaluation were met.
Competing interests
Whilst there are no formal competing interests to declare, all authors, except
RL, were employed by the trust at the time of publication.
Author details
1South East Coast Ambulance Service NHS Foundation Trust (SECAmb),
Nexus House, 4 Gatwick Road, Crawley RH10 9BG, UK. 2Air Ambulance Kent
Surrey Sussex, Rochester Airport, Maidstone Road, Chathan, Rochester ME5
9SD, UK. 3University of Surrey, Stag Hill, Guildford GU2 7XH, UK.
Received: 2 May 2019 Accepted: 21 August 2019
References
1. World Health Organisation. Injuries and violence the facts. 2014.
https://www.who.int/violence_injury_prevention/media/news/2015/
Injury_violence_facts_2014/en/. Accessed 20 Jan 2019.
2. Office of National Statistics. Crime in England and Wales: year ending March
2018. London; 2018. https://www.ons.gov.uk/
peoplepopulationandcommunity/crimeandjustice/bulletins/
crimeinenglandandwales/yearendingmarch2018. Accessed 25 Jan 2019.
3. Pepe PE, Stewart RD, Copass MK. Prehospital management of trauma: a tale
of three cities. Ann Emerg Med. 1986;15:1484–90.
4. Ruelas OS, Tschautscher CF, Lohse CM, et al. Analysis of prehospital scene
times and interventions on mortality outcomes in a national cohort of
penetrating and blunt trauma patients. Prehosp Emerg Care. 2018;22:691–7.
5. Cowley RA. A total emergency medical system for the state of Maryland.
Md State Med J. 1975;24:37–45.
6. Sampalis JS, Denis R, Lavoie A, et al. Trauma care regionalization: a process
outcome evaluation. J Trauma. 1999;46:565–79.
7. Blackwell TH, Kaufman JS. Response time effectiveness: comparison of
response time and survival in an urban emergency medical services system.
Acad Emerg Med. 2002;9:288–95.
8. Newgard CD, Schmicker RH, Hedges JR, et al. Emergency medical services
interval s and survival in trauma: assessment of the ‘golden hour’ in a north
American prospective cohort. Ann Emerg Med. 2010;55:235–6.
9. Battlefield Advanced Trauma Life Support (BATLS). J R Army Med Corps
2000;146;110–114.
10. Pham H, Puckett Y, Dissanaike S. Faster on-scene times associated with
decreased mortality in helicopter emergency medical services (HEMS)
transported trauma patients. Trauma Surg Acute Care Open. 2017;12:e000122.
11. South East Coast Ambulance Service NHS Foundation Trust. Delivering the
best possible service to our population. 2016. http://www.secamb.nhs.uk/
about_us/inclusion_equality__diversity/equality_info_monitoring/best_
possible_service.aspx. Accessed 17 July 2019.
12. Munro S, Joy M, de Coverley R, et al. A novel method of non-clinical
dispatch is associated with a higher rate of critical helicopter emergency
medical service intervention. Scan J Trauma Resusc Emerg Med. 2018;26(84).
13. Eckstein M, Alo K. The effect of a quality improvement program on
paramedic on-scene times for patients with penetrating trauma. Acad
Emerg Med. 1999;6:191–5.
14. Feero S, Hedges JR, Simmons E, et al. Does out-of-hospital EMS time affect
trauma survival? J Emerg Med. 1995;13:133–5.
15. Ringburg AN, Spanjersburg WR, Frankema SP, et al. Helicopter emergency
medical services (HEMS): impact on on-scene times. J Trauma. 1997;63:258–62.
16. Durham M. Paramedic accuracy and confidence with a trauma triage
algorithm: a cross-sectional survey. British Paramedic Journal. 2017;1:1–7.
17. Brown SN, Kumar D, Millins M, et al. (Eds.) UK ambulance services clinical
practice guidelines 2016. Bridgwater: Class Professional Publishing; 2016.
18. Ummenhofer W, Scheidegger D. Role of the physician in prehospital
management of trauma: European perspective. Curr Opin Crit Care.
2002;8:559–65.
19. Elmqvist C, Brunt D, Fridlund B, et al. Being first on the scene of an
accident – experiences of ‘doing’ prehospital emergency care. Scand J
Caring Sci. 2010;24:266–73.
20. South East Coast Ambulance Service NHS Foundation Trust. Annual
Report and Accounts 2017. http://www.secamb.nhs.uk/about_us.aspx.
Accessed 20 Jan 2019.
21. Moran CG, Lecky F, Bouamra O, et al. Changing the system – major trauma
patients and their outcomes in the NHS (England) 2008-17.
EClinicalMedicine. 2018;2-3:13–21.
22. Harmsen AM, Giannakopoulos GF, Moerbeek PR, et al. The influence of
prehospital time on trauma patients outcome: a systematic review. Injury.
2015;46:602–9.
Cowley et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine           (2019) 27:86 Page 5 of 6
23. Funder KS, Peterson JA, Steinmetz J. On-scene time and outcome after
penetrating trauma: an observational study. Emerg Med J. 2011;28:797–801.
24. Hughes KM, Benensen RS, Krichten AE, et al. A crew resource management
program tailored to trauma resuscitation improves team behavior and
communication. J Am Coll Surg. 2014;219:545–51.
25. Gangaram P, Alinier G, Menacho M. Crisis resource management in
emergency medical settings in Qatar. International Paramedic Practice.
2017;7:18–23.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Cowley et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine           (2019) 27:86 Page 6 of 6
